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(57)Abreg8/Abstract 

The communications Installation (PBX) is connected to a broadband connection unit (BB-AE) provided with a network 
connection interfaco (STMI) and the communication terminal devices (KE) are connected to the communication netwrk (ATM- 
KN) via transfer units (ATM-HUB), The broadband connection unit (BB-AE) comprises converter units (STMAX) that are 
allocated to the transfer units (ATM HUB), enabling bl-directlonaf conversion between the data format of the packet-oriented 
communication network (ATM-KN) and an internal switching installation data format The broadband connection unit (BB-AE) 
also comprises a switching matrix module (BB-KN) that combines data tiiat is to be transmitted from the converter units 
(STMAX) to the allocated transfer units (ATM-HUB). 
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Description 

C6rtimtmieatioAS systera with cammunication 
tQrrnlnals which are connected to a coininunications 
system via a pacsket-oriented cowmunication networks 

The invention relates to a coromunications 
isystem according to the preamble of Claim 1. 

Both from German Laid-Open specification 
DE 196 04 244 Al, and from Schllchtharie D. : ^Hybrid 
ATM/ISDN Subscriber Connection to a Broadband ISPBX^^ 
Internal Conference on computer Comiaunication 
- Proceedings of the Conference - Towards a New World 
in Computer Coimunication, 28 September 1992, 
XPOOO 671919 r a communications dydtem is known in which 
the communication terminals allocated to 4 switching 
system are connected to the switching system via an 
ATM-Abased communication network. In this arrangement/ 
subscriber interfaces for connecting communication 
terminals are provided by a plurality of ATM transfer 
units - frequently briefly called ATM hub in the 
literatuire - which are connected to the ATM-based 
connection network- The switching system and the ATM 
hub in each case have an ATM access unit via which, on 
the one hand, a connection to rhe ATM-based 
communication network is implamented and, on the other 
hand, a bi-directional conversion between the internal 
data format of the switching system or hub and the data 
format of the ATM^based communication network is 
effected* 

Modern ATM huba usually have 64 subscriber 
interfaces for connecting communication terminals to an 
ATM-based communication network, in particular^ ISDN 
{Integrated Services Digital Network} ccmmunication 
terminals are connected by means of So interfaces, or 
digital communication terminals are connected by means 
of interfaces derived therefrom such as, for example, 
Uso interfaces. 
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via an aXm hub to an ATM-based communication n«twork. 
In general, a U|po or an So interface coir^rlses, on Che 
one hand^ two user data channels whlah, as 
ISDN-oriented b channels have a transmission rate of in 
each ca^e 
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64 kSit/a and, on the other hand, a signalling channel 
which, 39 ISDN-oriented D channel, has a transmission 
ratie of 16 kBlt/s. 

The switching system and the ATM hubs are 
S frequently connected to an ATM-based cQirnaunicatlon 
network by means of a so-called STMl (Synchronous 
Transfer Mode J interface having a maximum transmission 
bit rate of ISS Mbit/s, An access module providing such 
an STKl interface is used in communications systems 
10 from the con\pany Siemens AG under the internal name 
'"STMA access module'. In the text which follows, this 
name is used for such access modules having an STMl 
Interface . 

An STMA access module arranged in the switching 

15 system currently provides the capability to support 32 
subscriber interfaces of an ATM hub connected to an 
ATM-based communication network, i.e. it is possible to 
carry out data transmission between th* STMA access 
module and 32 diffsrant communication terminals 

20 connected to an ATM hub- This only corresponds to a 
maKimum transmission bit rate of fi Mblt/s via the STMl 
interface provided by the STMA access module (with a 
maximum transmission bit rate of 155 Mbit/s. 

Thus, two STMA access modules are necessary in 

25 the switching system for supporting all 64 subscriber 
interfaces of an ATM hub, which is connected via an 
ATM-based communication network, with the switching 
system. Since both the STMA access modules and the ATM 
access unit of an ATM hub only have one STMl interface 

30 in each case, it is necessary to interpose an 
additional ATM switching module. The ATM switching 
module concentrates the data to be transmitted between 
the switching system and the ATM hub from the two 
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STMA access moduias onto the ato access unir of the ATM 
hub OTr reapectivelyi splits these data from the ATM 
access unit onto the two STMA access modules. 

using an enhanced STMA access module which 
S supports a total of 64 subscriber Interfaces there is 
no need to interpoae an additional switching module 
since an STMA access module expanded in this manner 
supports all 64 subscriber interfaces of an ATM hub and 
these can thu$ be connected directly to the enhanced 

1 0 STMA access module , Thus , although only one STMl 
interface, provided by an enhanced STMA access module r 
of the switching system la now occupied for each ATM 
hub connected to the ATM-based coirmunication network, 
still only a tnaximum transmission bit rate of 16 Mbit/s 

IS is achieved via the STMl interfac* (which has a maximum 
transmission bit rate of 135- Mbit/s) • 

It is the object of the present invention to 
specify an arrangement by means of which, when a nuitiber 
of ATM hubs are connected to $ packet-oriented 

20 communication network, a data transmission can take 
place between a switching system and the ATM hubs via a 
network access of the switching system utilizing the 
transmission bandwidth provided by the network access* 

On the basis of the features of the preamble of 

25 Claim 1* the object is achieved by its characterizing 
features. 

To provide a better understanding of the basic 
configuration of a switching system, it appears to be 
necessary first to discuss again in greater detail 
30 principles which are already known. 

In this connection. Figure 1^ which shows a 
diagrammatic representation of the essential 
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functional units of a switching system PBX, serves to 
obtain a quicker understanding of the relationships. 
The switching system PBX has a cantraX controller CC 
which can be connectad to access modules and a 
5 switching network SN. The access modules comprise, in 
particular, subscriber line modules SLMll,... SIiMlx, 
SLM21,^.SLM2str SLMnl.«. SLMnx end ao-callBd trunk modules 
TMll, TM21, TMnl. 

The subscriber line modules SLM have subscriber 

10 interfaces for connecting coinmunication terminals KE to 
the switching ayatem PBX* First, for example, ISDN 
connnunlcation terminals can be connected via So 
interfaces or digital communication terminals can be 
connected via interfaces derived therefrom, such as^ 

IS for example, Upo interfaces, to. the switching system 
PBX. B*urthermorB, it is possible to connect analogue 
oommunication terminals and facsimile termin&la to the 
switching system pbx via analogue a/b interfaces. 

The trunk modules TMll, TM21, TKnl are used for 

20 connecting the switching system PBX to communication 
networks or for connecting to other switching systems . 
A connection to another switching system is carried 
out, for exait^le, via so-called 'PCM Highways' (Pulse 
code Modulation) , frequently also called primary 

25 multiplex accsBs or SaM interface in the literature, 
which generally comprise, on the one hand, 30 user data 
channels which are designed as iSPN-oriented B channels 
with a transmission rate of 64 kBit/s and, on the other 
hand, a signalling channel which is designed as 

30 ISDN-oriented D channel with a transmission rate of 
64 kBit/s, A data transmission via such a ^PCM highway' 
thus results in a maximiim transmission bit rate of 
? Mbit/s. A known trunk module TMll, TM21, TMnl for 
oonn©cting a switching system PBX to an ATM-based 

35 communication network^ ISr 
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e.g., the ^STMA Access module' by the Slemen* company 
mentioned in the introduction to Che dAseription. 

A number peripheral modules subsc=z:iber 

line modules SLMll«.SLMlx, SLM21,«. SLM2x, SLMnl.... Sl^lnx 
5 and trunk modules TMll, TM21^ TMnX can be functionally 
combined to form a line trunk unit LTUl , - r I^Tdn . Each 
line trunk unit LTt]l/.M.LTUn is associated with a line 
trunk unit controller LTUCl, rl'^ucn which are in each 
case connected to th« switching network 3K and the 

10 central controller cc via a so-callftd LTO link having a 
tiransmission bandwidth of 4x4 Mbit/a. The message 
exchange between the peripheral modules and the central 
controller CC takes place via a signalling channel 
which is called by the reference syrtbol HOLC (High 

15 Level Data Link Control) in the figure, in the known 
HDLC point-to-multipoint method. 

The . line trunk unite LTUl, ,LTUn are also 

associated with a so-called signalling unit su. This 
signalling unit SU supplies oommunicstion terminals ke 

20 connected to the switching system pbX with audible 
tones and possibly with announcements stored in the 
signalling unit SUi 

The central controller CC handles, among other 
things, the switching-related processing occurring with 

25 a communication link between communication terminals KE 
such aS/ e.g- the setting-up and clearing-down of the 
communication link. The central controller CC 
essentially comprises a eentr&l processor DP, a 
processor for controlling the signalling DCL, a clock 

3C generator PCS and a database DB. 
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An essential advantage of the arrangement according to 
tJie invention then consists in that a. broadband access 
unit according to the invention for connecting the 
switching system to the packet -oriented coroctiunication 
5 network can be implemented in a simple manner in 
©witching systems already existing^ instead of a 
conventional liae txunk unit/ without having to make 
any change? in the central controller of the switching 
system. 

10 Advantageous further developments of the 

invention are specified in the subclaims. 

An advantage of embodiments of the invention 
defined in the subclaims consists in, among other 
things, that due to the modular configuration of the 

15 broadband access unit^ which can, be equipped both with 
broadband access modules and with narrowband access 
modules, the broadband access unit can be adapted in a 
simple manner to the current demand for broadband or 
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a packet-orterited coimnunication network; 
Figure 3 showfi a structux&l diagrajn £or the 
dlagrMimatic representation o£ the essential . 
functional units of a broadband access unit 
5 arranged in the switching system; 

Figure 4 shovs a structural diagram for the 
diagrantmatic representation of tha essential 
functional units of a switching and control 
unit of the broadband access unit. 
10 Figure 2 shows a diagrammatic representation of 

a switching systam FBX with a broadband acCAsa unit 
BB-AE arranged instead of a conventional line trunk 
unit in the switching Hystein PBX. The broadband access 
unit BB-AE ifi connected via one - also a number 
15 of - tTU {Line Trunk Unit) links. LTU-VL with a central 
unit ZCr containing a switching network and a 

central controller CC, of the switching system PBX. A 
data transmission between the broadband access unit 
BB-AE and a central unit ZE via the LTD link LTU-VL is 
20 effected in accordance with a time-*division 
multiplex'-orientBd data format and a data transmission 
with a maximum transmission bit rate of 
4 X 4 = IS bdbit/s is possible via an LTCJ link LTU-VL. 

In addition, other line trunk units 
25 LTUl,.,.. ,LTUn-l, designed as described in connection 
with Figure 1, are arranged in the switching system 
PBX, the line trunk units LTlJl,,..., LTUn-1 being 
connected to the central unit ZK of the switching 
system PBX via in each case one LTU link LTU-VL, Tn© 
30 line trun)c units LTUlj...., LTUn-l connect communication 
terminals to the switching system PBX via subscriber 
interfaces or, respectively, implement a connection to 
a communication network or to another switching system. 
For example, communication terminals KE are connected 
35 to the link trunk units LTUl,.«.LTUn-l. 
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The broadband access unit BB-AE is connected via a 
0o-called STMX {Synchronous Transfer Mode) interface/ 
having a maximum transmission bit rate of 15S Mbit/s, 
to an ATM-based (Aaynchsonoiis Transfer Mode) 
5 coinmunication network ATM-KN. furthet»ore, the 
broadband access unit BB-AE has other interfaces for 
connecting communication terminals or networks to the 
broadband access unit BB-AE. For example, a UTP2S 
interface ( Unshielded Twisted Pair) having a maximum 
10 transmission bit rate of 25 Nbit/a and an Ethernet 
interface BS for connection to a computer network based 
on the IP {Internet Protocol) is shown- 

Furthermore, so-called ATM transfer units 
ATM-HUB - frequently called 'ATM hub' in the 
15 literature - are connected ,to the ATM-based 
eoitmiunication network atm-kn. in this arrangement, the 
ATM hubs ATM-HOS are connected to the ATM-based 
communication network ATM-KN in each case via an access 
unit Ai5 haying an BTMl interface. The ATM hubs ATM-MOB 
20 additionally have subscriber interfaces TSSl, .... , TSS64 
for connecting coinmunication terminals to the 
ATM-orientad communication network ATM-KN, As an 
example, communication terminals KEl,.-.# KSn are shown 
which are connected to the ATM hubs ATM-HOB via the 
25 subscriber interfaces TSSl, .... , 13364, In particular, 
ISDN {Integrated Servioea Digital Network) 
cotnmunieation terminals are connected by means of So 
interfaces, or digital communication terminals are 
connected via interfaces derived therefrom, such as. 
30 for example, Vpa interfaces, via the ATM hubs to the 
ATM-baaed communication network ATM-KN. in addition, 
there is the possibility of connecting analogue 
communication teritdnals to the ATM-oriented 
communication network ATM-KN via analogue a/b 
35 interfaces. 



CA. 023494S3 2001^05-03 



13. OCT. 2004 15:15 ECI irTTELLECTUftL 3 9268976 NO. 533 P. 11 

MA¥<2-C 1 U i 20 P . 1 0 g-SOB Job-733 

0S/0 2/Q1 ^3:31 PAT BSLL BOYD A LOYD LLC IgOlO 



GR 98 P 2595 - B - 

Data transmission between coxmnunication tpxminals KEl, 
KEn &nd the switching system PBX is usually carried 
out on tha basis of the time-*dlvision 
multiplex-oxierited data format. For transmitting data 
5 between th^ communication terminals K£l/ KEn and the 
switching system PBX via the ATM-based communication 
networlc A'X'M-KN, a bi-directional conversion ia 
performed between the time^division multiplex-oriented 
data format and the data format of the ATM-oriented 
10 communication network ATM-KN by the access units AE of 
the ATM hubs ATM-'HtlB and the broadband access unit 
BB-AE. 

Figure 3 shows a diagrammatic representation of 
the essential functional units o£ the broadband access 

IS unit BB-*-AE. The broadband access unit BB-AE has both a 
broadband bus system S8-8DS and a narrowband bus system 
NB-BUS for transmitting data within the access unit. In 
the broadband access unit bb-ae, a line trunk unit 
controller LTUCX is arranged which is connected both to 

20 the narrowband bus system NB-BUS and, via at least one 
LTO link I«TU"VL^ to the central unit Z£ of the 
switching system PBX, The line trunk unit controller 
LTUCX performs a bi-directional conversion between the 
data forjnat of the X*TU link LTU-VL, an LTtJ link LTU-VL 

25 comprising four time-division multiplex-oriented 
4-Mbit/s communication links # and the data format of 
the narrowband bus system NB-BUS which is coir^oaed of a 
plurality of time-diviaion multiplex-oriented 2-Mbit/s 
communication links , 

30 To convert the time-division multiplex-oriented 

data format in the access units - corresponding to the 
data format set up for data transmission via the 
narrowband bus system NB-BUS =• to the data format of 
the ATM-based coitmiunication network ATM-KN^ the 

35 broadband access unit BB-AE has conversion units STMAX. 
The conversion 
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units S7?MAX are connected, on the one hand, via the 
narrowband bus aystem NB-BUS - in each as^^m via eight: 
time-division multiplex-oriented 2-Mbit/5 data 
communication links - to the line trunk unit controller 
5 LTUCX and, on the other hand, via a UTOPIA (Universal 
Te^t and Operation PH^ Interface for ATM) interface to 
the broadband bus system BB-BUS. 

A bi-directional data transfer between the link 
trunk unit controller LTUCX and a conversion unit STMAX 

10 is possible with a maxiaimn transmission bit rate of 
16 Mbit/8 via the eight time-division 

multiplex-oriented 2-Mbit/s communication links, with 
the present time-division multiplex-oriented data 
format I this corresponds to a number of 256 multiplex 

IS channels as a result of which a .total of 64 subscriber 
interfaces can be supported by a conversion unit STMAX. 

The broadband bus system BB-BOS is connected to 
broadband access modules for connecting communication 
terminals, computers or for connecting the switching 

20 system PBX to a communication or computer network. As 
an example^ an STMl access module is shown via which, 
for example^ the switching system pbx is connected to 
the ATM-based communication network ATM-KN. 
Furthermore, a tJTP2S access module having a maximum 

25 transmission bit rate of 25 Mbit/s for connecting 
computers and an Ethernet interface ES for connecting 
the switching system PBX to a computer network based on 
the Internet protocol is shown. As an alternative, 
narrowband access modules can also be connected to the 

30 narrowband bus system nb-bus instead of the. broadband 
access modules STMl, UTP25, ES. 

The access modules STMl, UTP25, ES are 
connected to a switching and control unit CSCP (Cell 
Switched Central Processor) via the broadband bus 

35 system BB-BUS and a CPU (Centiral Processing Unit) bus 
system CPU-BUS. Overall, 
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a total of eight modules (ES, STMl, UTP25, CSCP, LTUCX, 
STMftX) can be connected to the broadband bus system 
BB-BUS and to the narrowband bus system NB*BDS of tfte 
broadband accede unit QB-AE. 
5 Figure 4 ehowfi a diagrammatic representation of 

the easential functional units of the switching and 
control unit CSCP. For a cell-based data switching by 
the broadband aacesa unit SB-ae, the switching and 
control unit CSCP esaentiaHy has a cell-based 

10 switching matrix module BB-KN and a control unit CPCT. 
The switching and control unit CSCP also comprises « 
multiplexers MUXl, MUX4 for connecting the 

cell-based switching inatrix module BB-KN to ths 
broadband bus systeiti BB-BUS and other STMl access units 

IS STMl for connecting the switching and control unit CSCP 
directly to the ATM-based communication network ATM-KN 
or to another communication or computer network. For 
controlling a data transmission, the control unit CPU 
is connected to the cell-baaed switching matrix module 

20 BB-KN, to a clock generator CLK and the STMl access 
units STMl via the CPU bus system CPU-Bgs. To provide 
the switching and control unit CSCP with a uniform 
clock supply, the clock generator CLK is connected to 
the multiplexers MUXl,..,., MUX4, the cell-baaed 

25 switching matrix module BB-KN and the STMl access units 
STMl. 

The cell-based switching matrix module BB-KN 
has a switching-'matrix-module^oriented memory unit SPE 
subdivided into two submemoriea. In the first submemory 

30 of the switching-matrix-rnodule-oriented memory unit 
SPE, a awitbhing table HTT - frequently called 'Header 
Translation Table' in the literature - is stored. This 
header translation table HTT contains the necessary 
switching information stored in the form of a pair of 

35 values consisting of a so-called input VCI (Virtual 
Channel tdentifier) value and a so-called output VCI 
value for switching ATM cells, by means of which 
information an ATM cell arriving 
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at the cell-baoed switching niatxix module BB-KN is 
switched. The second submemory of the 
switching-inatrix-mddule-oriented memory unit 5PE is 
used for temporarily ecoring the user data transmitted 
5 in a payload ^rea of sn ATM cell during the switching 
of the ATM cell in the cell-based switching matrix 
module bb-kn. 

Furthermore r the cell-based twitching matrix 
module BB-KM has two high-frequency UTOPIA interfaces. 

10 The cell-baaed switching matrix module BS-KN is 
connected via the QTOPZA interfaces to in each case two 
multiplexers MUXl^ m., MUX4 via in each case one 
l€-bit-wide cell-baaed UTOPIA databus DB. A bi- 
directional data transmission ^ate of 622 Mbit/e can be 

IS achieved via the 16-blt"-wlde cell-baaed UTOPIA databus 
DS, The multiplexers MUXl, MUX4 - which are 

designed^ for example, as described in the German 
Patent application having the official reference 
197 S15 60,6 - convert the data format of the 

20 le-bit-wide cQll-based UTOPIA databus DB to the data 
format of the 8-bit-wide broadband bus fiystem BB^BUS. 
The multiplexers MUXl^ MUX4 can be connected in each 
case to a maKiwum of four 8-bit-wide databuses via 
which a maximum bidirectional data transmission rate of 

25 310 Mbir/s c^n be achieved in each ca^e. 

The multiplBxers MUXl^ MUX4 are thus 

connected to broadband access modules STM1« UTP25, ES 
or to conversion units STMAX either via the broadband 
bus system BB-BUS or directly to the STMl access units 

30 (shown, for example, for the multiplexer MUX4 in the 
figure) arranged in the switching and control unit CSC£» 
via an 8 -bit-wide UTOPIA databus. 

In the text which follows, it is intended to 
explain the interaction of the functional units 

25 essential to data transmission between 



02349453 2001-05-03 



' US. OCT. 2004 15:16 



ECI INTELLECTUAL 3 ^68976 



NO, 533 P. 15 



MAY-02-01 14:20 M4 R-559 Job-T39 

Q6/02/tll 13:22 PAX BELL BOYD & LQVD LLC 01014 



GR 98 F 2995 - 13 ^ 

two conimunicatlon terminals in greater derail with 
reference to Figures 1 and 2t 

For data transmission starting from a first 
communication rerxninal ke connected to the ATM-baaed 
5 commxinication network atm-KN via a subscriber interface 
TSSl^ TSS64 of an ATM hub ATM-HUB, to a second 

coiTununication terminal KB oonneoted via a subscriber 
interface of a line trunk unit LTUl^ LTUn-l of thq 

switching system PBX, the time-division 

10 multiplex-oriented data format usually provided for a 
data transmission between the first communication 
terminal KB and th.e second communication terminal KS is 
converted to the data format of the ATM^based 
communication network ATM-KN in the access unit AE of 

15 the ATM hub ATM-HOB associated with the first 
communication terminal KE. In this process i a bi- 
directional conversion between the time-division 
multiplex-oriented data format and the data format of 
the ATM*^baaed communication network ATM— KN can be 

2Q effected^ far example^ in accordance with the two 
conversion methods proposed in the German Patent 
application having the file reference 198 436 25.4. 

The converted data transmitted via the 
ATM-based communication network ATM-KN and received by 

25 the STMl access module 5TM1 of the broadband access 
unit BB-AE, via which the switching system PBX has been 
connected to the ATM-Abased communication network 
ATM-KN, axe transmitted to a conversion unit STMAX 
allocated the ATM hub ATM-HUB via the broadband bus 

30 system BB-BtJS of the broadband access unit BB-AE. The 
conversion unit STMAX converts the received converted 
data back into the time-division multiplex-oriented 
data format in accordance with the conversion method 
used in tho access unit AE of the ATM hub ATM-HUB 

35 allocated to the first communication terminal KE. The 
data to be transmitted are then transmitted vis the 
narrowband bus system MB-BUS to the line trunk unit 
controller LTUCX which adapts 
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the data to be tranemitteci for a transmission via the 
line trunk unit link LTO-VL (within the access unit, 
the data are transmitted via time-diviaion 
multiplex-oriented 2-Mbit/s communication links; data 
S are transmitted via the LTU link LTU-Vli via 
tiitie-dlviglon multiplex-oriented 4 -Mbit /e cotnmunication 
links), and then forwards them to the central unit ZE 
of the switching systara PBX via the LTU link LTD-VL. In 
the central unit 2E, the data to be transmitted are 

10 switched to the line trunk unit . LTOl, LTUn-1 

allocated to the second communication tarniinal KS by 
th© switching network SN of the switching system PBX, 
which line t>x^xnk unit forwards the data to the second 
communication terminal KE. 

15 A data transmieaion starting from the sAcond 

communication terminal KE to the first communication 
terminal KE analogously takes place in the reverse 
direction. 

For a data transmission starting from the first 

20 communication te3*minal KE to a thi!td communication 
terminal al^o connected to the ATM-baaed 

communication network ATM-KN via a subscriber interface 
XSSI, TSSe4 of an ATM hub ATM-HUB, the time-division 
multiplex-oriented data format usually provided for a 

25 data transmission between the first communication 
terminal KE and the third communication terminal KE is 
converted to the data format of the ATM-based 
communication network ATM-'KN in the access unit AE of 
the ATM hub ATM-HUB allocated to the first 

30 communication terminal KE. 

The converted data transmitted via the 
ATM-based communication network ATM-KN and received by 
the STMl access module STMl o£ the broadband access 
unit BB-AS are transmitted to the switching and control 

35 unit CSCP of the broadband access unit BB-AE via the 
broadband bus system BB-SUS of the broadband access 
unit BB-AE. In cases in 
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Which the awitching and control unit CSCP is connected 
directly to the ATM-baaed commvinieation network ATM-KM 
via an STMl interface - compared to Figure 4 - the 
converted data to be transmitted can be transmitted 
5 directly to the switching and control unit CSCP from 
the ATM hub ATM-HUB allocated to the first 
communication terminal KE via the ATM-based 
communication network atm-kn. 

In the switching and control unit CSCP, the 
10 converted data to be transmitted are switched by the 
cell-based switching matrix module bb-kn and 
transmitted via the broadband bus syetsni BB-BUS to the 
STMl access module STMl by means of which the converted 
data to be transmitted are forwarded to the ATM hub 
15 ATM-HUB allocated to the third communication terminal 
KE Via the ATM-based communication network ATM-KN- As 
an alternative, the convex-ted data to be transmitted 
can be transmitted directly to the relevant ATM huh 
ATM-HUB via the ATM^baaed communication network ATM-KN 
20 from the switching and control Unit CSCP via the STMl 
interfaces of the switching and control unit CSCP* 

The access unit AB of the ATM hub ATM-HUB 
allocated to the third communication terminal KE 
converts the converted data to be transmitted back into 
25 the time-division multiplex-oriented data format in 
accordance with the conversion method used in • the ATM 
hub ATM-HUB allocated to the first communication 
terminal and are forwarded to the third Conununi cation 
terminal KE. 

3^ A data transmission starting from the third 

communication terminal KE to the first communication 
terminal KE ia effected analogously in the reverse 
direction □ 
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Patent Claims 

!• A communications system coinprising 

communication terminals (KE) which are connected to a 
communications system (PBX) via a packet-oriented 
communication network (ATM-KN) and which arft connected 
to tha paoicet-orientftcl communication network (ATM-KN) 
with interposition of hubs (ATM-HUB) , 

characterized in that the communications system (PBX) 
has a broadband access unit (BB--AE) which ie connected 
to a central unit (2E) Of the communications system 
(PBX) via a time-slot-oriented link (LTU-VL) and to the 
packet-oriented communication network (ATM-KN) via at 
least one packets-oriented network access interface 
(STMl), a number of hubs (ATM-HUB) being connected to 
the broadband access unit (HB-ab) via a common 
packet-oriented network access Interface (STMl) , 
that the broadband access unit (6B-AE) has conversion 
units (STMAX) allocated to the hubs (ATm-huB) , by means 
of which a bi-directional conversion between the data 
format of the packet-oriented communication network 
(ATM-KN) and a time-alot-oriented data format is 
effected, and 

that the broadband access unit (BB-AE) has a switching 
matrix module (flB-KN) for combining the data to be 
transmitted to the assooiated hubs (ATM-HaS) from the 
conversion unitat (STMAX) for transmission via the 
packet-oriented network access interface (STMl) , 
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Patent Claims 

1 • "a cotnmunicatiuiiA — ■'*Y'* qr> eojnpr i aj yg^ 

comitLunication terminals (KE) which are connected ta a 
5 communications syst:ein (£*BX) via a paoicet-oc^nted 
communication network (ATM-KN) and which are o^nected 
to the packet-oriented communicacion netwo^?fe {ATM-KN) 
with interposition of hubs (ATM-HUB) / 

characterized in that the conununicaticHis system (PBX) 
10 has a broadband access unit (BB**AE} ><^ich ia connected 
to a central unit (ZB) of the j^romuni cations system 
(PBX) via a tiraa-slot-orientsd J^lrik (LTU-VL) and to the 
packet-oriented coinmunlcatiQ;Hr network (ATM-KN) via at 
laaftt on© packet-orientec network access interface 
15 (STMl) , y 

that the broadband a^ess unit (BB-AE) has conversion 
•units (STMAX) allop^ed to the hubs (ATM-HOB), by nveans 
of which a bi^d^rrectlonal conversion between the data 
format of th^ packet'^oriented communicatioii nstwork 
20 (ATM-KM) aj>d a tijue-slot-oriented data format is 
eff acted, >«id 

that thjer broadband access unit (5B-AE) has a switching 
matrix module (BB-KN) for combining the data to be 
tr^4<smitted to the associated hubs (ATM-HUB J from the 

2S ^^nversion units (STMAX) far transmission via the 
^ t^ciCkdL'micnto d not w o - rlc auo^csa interfa ce (mm ) . 

2- The arrangement as claimed in claim 1, 

characterized in that the broadband access unit (&fi-A£) 
has a broadband bus system (BB-^BUS) for transmitting a 

30 packet-oriented data stream within the access unit and 
a narrowband bus system (NB-BUS) for transmitting a 
time-slot-oriented data stream within the access unit^ 
and that the broadband bus system (bb-bus) and the 
narrowband bus system (NB-BUS) can be coupled to one 

35 another by the conversion units (STMAX) . 
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3. The arraitgetnent ae claimed in claim 2, 

characterized in that the narrowband bus system 
(NB-BUS) is connacted to a line trunk unit controller 
(LiTUCX) via which the broadband atceaa unit (BB-AE> can 
S b© connected to the central unit (25), exhibiting a 
switching network (SN) and a central controller (CO, 
of the switching system (PBX) via the 
time-slot-oriented link CLTD-VL) . 

4- The arrangement as claimed in claim 3, 

10 oharact^riaed in that the line trunk unit controller 
(LTUCX) is connected to the central unit (ZE) via at 
least one time-division multiplex-oriented 4-Mbit/5 
data communication link- 

5. The arrangement as claimed in claim 4, 
15 characterized in that the number of time-diviflion 

multiplex-oriented 4-Mbit/5 communication links can be 
determined by the number of the conversion unite 
(STMAX) arranged in the broadband access unit (BB-AE) , 

6, The arrangement as claimed in one of claims 2 
20 to 5, character iaed in that access units (stmAx, LT0C5C, 

SLM? TM) connected to the narrowband bus System 
(NB-BUS) are connected to one another via one or a 
plurality of time-division multiplex-oriented 2-Mbit/s 
communication links* 
25 7. The arrangement as claimed in one of claims 2 

to 6, characterized in that the broadband bus system 
(BB-BUS) and the narrowband bus system (NB-BUS) in each 
case have access locations for a number of access units 
(STMAX, LTUCX, CSCP, UTP25, 5TM1, ES) . 
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8. The arrangement as claimed in claim 6, 

characterized in that broadband access modules (STMl, 
□TP2Sf ES) and/or narrowband access modules (SLM, TM) 
can be gcanect^ci to the access locations. 
5 9» The arrangement as claimed in claim 7 or 8| 

characterized in thar the access units {CSCP, STMAX, 
STMlf U'rP25i ES) can be connected to the broadband bus 
syqtem (BB-BUS) via in each case cne UTOPIA (Universal 
Test and Operation PHY Interface fox ATM) interface. 
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Abstract 

Conimunications system aoraprising ecrnmunication 
terminals cormectad to a communications system via a 
packet-oriented communication network 

Thft communications system (PBX) is connected to 
the communication network (ATM-KN) via a broadbanci 
accegs unit (BB-AB) exhibiting a network access 
interface {STMD. and the communication terminals (KE) 
are connected to the communication network (ATM-KN) Via 
hubs (ATM-HUB) . The broadband access unit (BB-AE) has 
conversion units (STMAX) allocated tc the hubs 
(ATM-HUB), by means of which conversion units a bi- 
directional conversion between the data format of the 
packet -oriented communication network (ATM-KM) and a 
data format within the switching system ia effected. 
Furthermore, the broadband access unit <BB-AE) has a 
switching network module (BB-KN) for combining the data 
to be transmitted from the conversion units (STMAX) to 
the associated hubs (ATM-HUB) • 

Figure 2 
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Fig 3 
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